Concurrent intravenous administration of a labeled tracer to determine the oral bioavailability of a drug exhibiting Michaelis-Menten metabolism.
The theoretical accuracy of concurrent administration of labeled intravenous tracer and oral doses to estimate the bioavailability of drugs exhibiting Michaelis-Menten kinetics was determined by computer simulation. The simulation model consisted of sampling and hepatic compartments with elimination occurring by hepatic metabolism according to the venous equilibration model. The relationships between error in bioavailability estimation and dose, metabolic activity (Vmax), first-order absorption rate constant (ka), and volume of distribution (V) and the fraction of the dose absorbed were examined. Error was hypothesized to be relatively low when conditions result in a relatively constant value of clearance after oral dosing or when the concentration-time curves after intravenous and oral dosing are similar. The results were consistent with these hypotheses and, under most conditions, error was less than 15%. The effects, on error, of altering the intravenous tracer dose input and having a lag time in absorption of drug from the oral dose were also determined. In general, accuracy was improved by delaying administration of the iv tracer for a time equal to 50% of the oral dose peak time or by administering the tracer dose by constant-rate infusion from the time of oral dosing to the peak time. Lag time in absorption of the oral dose was shown to often result in overestimates in bioavailability of greater than 50%.